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Abstract

BACKGROUND: To design and develop a constructed
wetland for effective livestock wastewater treatment, it is
necessary to understand the removal mechanisms of various
types of pollutants in constructed wetlands. The objective of
this study was to evaluate the treatment efficiency of
pollutants under different types of fraction in constructed
wetland system for treating piggery wastewater.

METHODS AND RESULTS: The piggery wastewater
treatment plant that consisted of activated sludge tank,
aerobic and anaerobic beds was constructed. The concentration
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of COD(Chemical oxygen demand) in effluent by fraction
was 71.5 mg/L for soluble COD, 142 mg/L insoluble COD.
The concentration of SS(Suspended solid) in effluent by
existing form was 102 mg/L for volatile SS, 15.5 mg/L for
fixed SS. The concentration of T-N(Total nitrogen) and
T-P(Total phosphorus) in effluent by existing form were
12.8 mg/L and 3.05 mg/L for dissolved form, 35.0 mg/L and
1.93 mg/L for suspended form. The removal efficiencies of
COD, SS, T-N and T-P in hot season(summer and autumn)
were higher than those in cold season(spring and winter).
The removal efficiencies of COD, SS, T-N and T-P in
effluent were 98.0, 99.0, 98.2 and 99.2% for all seasons,
respectively.

CONCLUSION(S): The results indicated that removal
types of pollutants were insoluble COD(ICOD), volatile
SS(VSS), dissolved T-N(DTN) and dissolved T-P(DTP) in
constructed wetlands for treating piggery wastewater.

Key Words: Avtivated sludge, Constructed wetlands,
Fraction of pollutants, Piggery wastewater
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Table 1. Characteristics of the piggery wastewater used

pH EC COD S5 TN TP

dS/m mg/L
Average 6.8 2.64 10,639 9,400 5,024 725

S.DT 0.7 028 2451 2514 1,127 102

1 Standard Deviation
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Table 2. Characteristics of the filter media used

pH EC OM TN T-P

K Ca Mg Na Fe Cu Mn Zn

1.5 dS/m %

Mixed filter media 1

for Aerobic bed 803 006 059 111

Mixed filter media 2

for Anaerobic bed 75 005 069

30.5 15,688 69,373 2,484 308.8 3,741 1.35

1,272 514

mg/kg

149.2 855

1,643 1451 1,009 3241 2972 114 1146 52
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Fig. 1. Diagram of a piggery wastewater treatment plant.

AI%-II(:!:!-H-{ ajl IA}API

PHEAA-ATFA Tl g EApEAEgA @
AEd wEEe wWE FAYas] 20119 49 1U%E
2011 5€ 309714 2709 &9 ZARSI O, EAME 5

CODS] 8ol w2 ¥ 247 fF24lf o1A(GF/O)°l

= %Ol o]#A|A oflg SCODE &fal, GF/Cell

& sk %d 21E ICODE T-23i3ith

=T 5 ssA e wE AP skrE IS
1

GF/Ce 01 j}*lﬁ OMXF;' %ﬂrl} ojaS DIN ¥ DIPZ
skl GF/Cell o3#A1A ARAE T8k £3 2& SIN
2 STPE 23t & o984 Bl FXugsS Al
Atk AlES] AFH= A 357 T 13] 34k, wpAu
o= AYR 43] 3k o7 FA5l0] F 213 F43 A=
B3y,

Fg&eA-ATEA Tl st =xtEA el Al
Al e dEAe] £Alas 2011 42%E 2012 3¢
7]};(] Z/\]_o]_oﬂo , EO 3 4 5 O%EO 6 7 8°J 7]"943
9,10, 112 % AL 12, 1, 2-°éi TEsl] F 13]E A=
= AFsk] COD, SS, T-N 4 T-PE e¢&4 Rz |
ol MeasS Haratol Akt

FYEHA-ATHFA Tl gt EARGAE A 2
H=d +9E ﬂﬂﬁ%—"— ohol 28 F3te] AFEsIelth

— @ > 100

Ao as=C

S AHpHH

FARANE FHeAT AN S APHAS standard
methodol] &3] thay o] SIQITHAPHA, 2005;
Ministry of environmental, 2011). 2Hd ZPdzHAE 251
A7), F e FEATHA(GE/C)E ol &gt o
H, £ dAixE VA A3AEES Wil Autoclave©lAd
120°C, 30% &<k WEeA17L 5 Aol X/ 7pA ] Bagw(atst
Moz FAon, T AL 4% IEHAHEEES EA
Autoclavell] 120C, 30+ &3+ HH3A1Z1 H &4/ 71A
A oz Bt

SHXzZ]

FYEYARTHFA el ogt EAEAE AelA] 2
dEr B3I AYasie SPSS19H AL Algsle] Hety)
EFANE AR




Treatment on Piggery Wastewater Fraction in Activated Sludge-Constructed Wetland System 347

ATH
P FAZEE AR =AHT 4, SEA
z A, 37I8E Ags 9 A7INE AYsE sk
ARSI, CODY) 9= 3 Wshs AR A=
Fig. 2 oAl B wigl .

EAS 9492] CODY= 11,002 mg/LY =R soluble™
Ei7} 4,131 mg/L, insolubleZEl7} 6,781 mg/Lg L= H]
W4 insoluble®El7} ] =St SEAE A
4°] COD+ 3,119 mg/LE 1 % solubleFEl7} 1,187
mg/L, insoluble FE|7} 1,932 mg/LO.E 45l vl
& AZ AElgel insolubleFEl7} =41 A2 H St
ol WIEHAZNN 571 M=l oSl tiFEe]
71=0] BaE 24 insolubledHl COD7} Aadt Aoz
ey 5714 A4 CODE 1,793 mg/LYER
soluble @B 7} 786 mg/L, insolubleFEl7} 1,026 mg/L7d
Eolglon, @dxE SdE e CODe 2135
mg/LYE=E solubleFEl7} 71.5 mg/L, insoluble3E}7}
142 mg/Lg =03tk

wehA] EAMEGA R COD 29Ed #89 AHa
2 AWE 02 soluble(94%)FEN7} insoluble(93%) 3 Y
o nlal E3tth

Park 5(2011a)> =AHIFA R s714x9 714
ZUlelA] COD2 7y FA4ES] Helo vz <&
fr7]=o] EHelA 1.5 em ZlolellA] alE]o] Fhagitta B
¥ vk Qled, o] AE mFo] Kol ozje] ofyd
solubleZE}7} insolubleF el Blall A2jago] £ 7o
2 AR EE Seo 5(2006b) A EE A% QlFAlel
Al CODE Melas Bsh =AHTE A2d 459 Akt
Aoz ®nag v} gk

SEUARITEA Sl ogh mAHEA el 2
A SR> WiskE AR A¥= Fig. 2 oA
i uke} vk =AM 4509 SSEHES 16,488 mg/L7Y
£ volatileFEi7} 12,013 mg/L, fixedZEl7} 4,475 mg/L
AER SRS thit-S volatile FEISITE SRR
#H2l59] SS& 3,316 mg/LE volatileH El|7} 3,094 mg/L,
fixedJEN7} 222 mg/L7g o]l om, 57193 Ael4e] SS
S 2,668 mg/LYEE volatileJEN7F 2412 mg/L,
fixedE|7} 255 mg/LAE0ISItE B&e A% 2 5714
20 Al whe Wl Aol glo] Ak Aol ol
7130 B9 ARl Fa FAol WAl wht of
Aol A=A 7] wiiro® Al AVIEERE FHst
W] SS= 118 mg/LYEE volatileHE|7F 102 mg/L,
fixedF 7} 15.5 mg/LPE0]3lt} Seo 5(2006b)> 1%
A sk T L9EA FEd FAgas A% UET
T O] SS+= VSSHEISITHL a3l & Addel 2o

ME Fdst BeS 1otk mEbe sl el 2
SS EY APase AN OE fixed FEN(99.2%)7F
volatile FE(97.8%) el W&l z3kch

AnrA oz QlFHFAe o5k SS9 A= FE AW ]%
off &Jaf o Folx=t, o#fgh ojvhk= F=4<l A7} ok
L =g Ael e abgol] wiire] ouke FiEde A
iz Azl AFsiAl dok o)A Arske 1gEd
oA LRSS AR A% AEH Ea, &ale
T Aol ogk F 1ga 7| sshiks S AAEA
A0 2 HedtiLee et al, 2012).

A ATEA 3l A7 SAETA G @
dEd e TN SAYHE W3lE AR d3h= Fg.
3 ol B el Atk SAS A0 T-NEEL 4,641
mg/LAERE dissolved 3 El7} 840 mg/L, suspended & El
7} 3,801 mg/Lg 5% suspended FEN7} tii-olltt. &
A&z 2259 T-NE 1,089 mg/LY T2 dissolved
e} 196.1 mg/L, suspended FE|7} 892.8 mg/Lo|31 0.
H, S7% AHere] T-NEE 743 mg/Lg 5= dissolved
GE7F 196 mg/L, suspendedFE|7} 547 mg /LY EC]S)
. F71ExE T Rl TN 47.8 mg/L 7
L% dissolved ¥ H7} 12.8 mg/L, suspended FE7} 35.0
mg/L3xo]3iTh.

upebA =AM 2] T-N w2 A2 s Avks
O % suspended(99.1%) F 7} dissolved(98.5%) FEljel] B
3 =9k, Seo 5(2006b)2 A EE Yot ATHA W
FrollA] thEEe] T-N9| Eli= dissolved FE|2ta X1
gk apgled], ols & AAe) k= B Felsit ol
AT A 544 1dE Be7h AdE o] FolxA|
kol AnkAl 7dskael nlal] AthA C% suspended %
= Ao AmHh

eeiA-dasA el g5t EAEFEA A &
AEA EIE T-Po| Wsks AR 7= Fig. 3 oA B
= uke} 2ok =AHS 4] T-PEHE-2 518 mg/LAY LR
dissolved @ €7} 221 mg/L, suspended F €7} 297 mg/L
rollry. AEUAx AT T-PHHE 164 mg/L7A
L% dissolved JE|7} 42.5 mg/L, suspended |7} 121.5
mg/L3A°om, 371%x A2l T-PEH2 68.6 mg/LA
L% dissolved ¥ H7} 17.8 mg/L, suspended FE7} 50.8
mg/LEolglek. @718%E St R T-PeE
3.05 mg/LYEE dissolved FEN7} 1.13 mg/L, suspended
FE7F 1.93 mg/LG oISt webA E=AlA e de] T-P
e AEas ANAOoR dissolved(99.4%)FElel BIE]
suspended(99.5%) BEN7} £8k=H] Seo 5(2006b)-> 3
SOl RS2 giF-io] DPTEH = Aduke d9E 1
gk uf Qi ol & w=AHEA Y] s SAY 119
& wE7F AlhE o]FolAA] ¢kt suspended FEN7F OFiF
7] Wl R AR ETh

o M
HE gt Rl

12




348

KIM et al.

——TOOD —5-S00D —4— 00D

COD (mglL)
g

8000 -
6000 -
4000 -
2000 |
ol
Rawwater st treatment 2nd treatment 3rd treatment
(Activated sludge tank) (Perobic bed) (anaerobic bed)
—-TSS -5-V8S 4 FSS
20000
é 15000
<
8 10000 |
5000 -
ol
Rawwater st treatment 2nd treatment 3rd treatment
(Act Wl (Aerobi A i

Fig. 2. Variations of COD and SS in the water under
different pollutant fractions in piggery wastewater
treatment plant by constructed wetlands.
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Fig. 3. Variations of T-N and T-P in the water under
different pollutant fractions in piggery wastewater
treatment plant by constructed wetlands.
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Fig. 4. Removal rates of COD and SS in the water on
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seasons under different pollutant fractions in piggery
wastewater treatment plant by constructed wetlands.
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